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Intestinal Parasitic Infections and Eosinophilia in an Human
Immunedeficiency Virus Positive Population in Honduras
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The occurrence of intestinal parasites, their regional distribution and their relations to eosinophilia were
studied in 133 human immunodeficiency virus (HIV) positive individuals from Honduras. After signing an informed
consent, participants answered a socio-demographic and risk factor questionnaire, a complete physical examina-
tion, medical history, and a series of laboratory tests. All participants were HIV positive but not acquired immuno-
deficiency syndrome positive. Of them, 67% were co-infected with pathogen and non pathogen parasites. Overall
occurrence of nematodes was: 44.3% for Trichuristrichiura, 24% for Ascarislumbricoides, 12% for Hookworm and
7.5% for Strongyloidesstercoralis. No casesof Giardialamblia, acute amebiasisor cryptosporidiasiswere diagnosed.
Mean eosinophil percents for participants were consistently and significantly higher in infected than in non in-
fected individuals: 22% for Hookwormvs 7.2% (p < 0.001), 11% for Trichuris compared to 5.2% (p < 0.001), 13.2%
compared to 7.5% for S. stercoralis (p < 0.05), and 12% compared to 6% for Ascaris cases (p < 0.05). Helminths and
non pathogenic protozoa, as single or mixed infections, occurred among the participants. There was a strong
correlation between eosinophilia and helminthiasis infections; however, none was identified between CD4 levels
and eosinophilia. Because parasitic infections aggravate malnutrition and promote a disbalanced Th2 response in
a potentially immuno-compromised host, their effect on HIV disease progression needs further study, mainly in
countries were HIV and parasitic infections are highly prevalent.
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[ntimeswhen the human immunodeficiency virus(HIV)
has caused the largest and the most devastating pan-
demic in the history of humankind, parasitic infections
still remain one of the most prevalent types of infectionin
theworld (Savioli et al. 2002). Many of the populations at
high risk for HIV aso livein highly endemic areas of in-
testinal parasitic infections, which are mainly acquiredin
childhood and remain as chronic infections into adult-
hood (Bundy et al. 2000). There is mounting evidence
that these helminthic infections influence the HIV dis-
ease progression by regulating the host immune response,
both at the cellular and humoral level, as the result of a
strong T hel per 2-type cytokine profile (Kainkowich et al.
1998, Bentwich et a. 1999, Bundy 2000, Borkow et a. 2001,
Baumet al. 2003).

Honduras has the highest prevalence of human immu-
nodeficiency virus/acquired immunodeficiency syndrome
(HIV/AIDS) in Central America(Soto 1998), and also bears
a high burden of parasitic infections (Kaminsky 1996).
Both helminthic and protozoan infectionsare highly preva-
lent in the country, and parasites such as Srongyloides
stercoralis, Ascarislumbricoides, Trichuristrichiura, and
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Hookworms, known to be strongly associated with aTh2
cytokine shift accompanied by eosinophilia, could repre-
sent acondition associated with rapid immunocompetence
deterioration, asobserved empirically in Hondurasin those
HIV infected individuals. This study shows for the first
time in Honduras the epidemiological evidence of ahigh
degree of co-infection with parasitic intestinal helminths
associated to eosinophiliaand HIV.

Background - In developing countries, it is impos-
sible to ignore the burden of parasitic infections usually
categorized as diseases of poverty (Evans & Jamison
1994). The presence of individuals infected with intesti-
nal parasitesin situations of poverty, with deficient sani-
tary infrastructure, lack of latrines or poor use of them,
overcrowding, and soil characteristics favorable for the
proliferation of parasites provide conditionsfor the main-
tenance and transmission of such infections (Beaver et
a. 1985). According to WHO estimates, at |east 2 billion
peopleintheworld suffer from helminthiasis, and, of those,
approximately 300 million suffer associated severe mor-
bidity (Savioli et al. 2002). Theseinfectionsrepresent more
than 40% of the disease burden due to all tropical dis-
eases, excluding malaria(Saviali et a. 2002). Inmany Latin
American countries, endemic intestinal parasitosisis per-
sistent and prevalent in people of all ages, specidly the
soil-transmitted helminths and the protozoa Cryp-
tosporidium parvum, Giardia lamblia, and Entamoeba
histolytica, with rates of infection from 10 to 50% or higher
(Botero 1981, Aleman & Sousa1991, INDRE 1994). Preva
lence data from intestinal parasite surveys in Honduras
are scarce, but statistics from hospitals and health clinics
show aregional distribution of common intestinal para-
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siteswith varying ratesfor different age groupsthat range
from 45-70% at the North coast, to 5-8% in the South
(Kaminsky 1996).

The morbidity associated with such infections in-
cludes awide range of abdominal complications, includ-
ing malnutrition, chronic anemia, and dysenteric syn-
drome, all of which affect growth, development, and cog-
nitive capacity in children, aswell aswork productivity in
adults (Beaver et al. 1985, Guyatt 2000, Savioli et al. 2002).
In many cases, the magnitude of these distortions has
been found to belargely proportional to the worm burden
(Beaver et al. 1985, Nokeset al. 1992). On the other hand
the influence of HIV-1 infection characterized by a Thl
type immune response may decrease interleukine-5 and
IgE responses in patients with strongyloidiasis, which
usually produces asymptomatic or mild infections, and
develop into severe disseminated strongyloidiasis (Porto
et al. 2001, Loufty et a. 2002). The emergence of HIV/
AlIDS hasfurthermore heightened the spectrum of oppor-
tunistic parasites by enabling more aggressive and dis-
seminated parasitic infections in human such as
cryptosporidiasis, isosporiasis, toxoplasmosis and
strongyloidiasis(Vomer et a. 1987, Heyworth 1996). Indi-
vidualswith HIV/AIDS infection experience specificim-
munologic aterations with newly acquired infections or
reactivation of latent ones that can occur despite high
titersof circulating antibodies (Vomer et a. 1987, Heyworth
1996).

Approximately 46% of all AIDS cases reported from
Central Americaare originated in Honduras (Soto 1998).
Recent estimates indicate an adult (15 to 49 years old)
HIV prevalence of 1.6% (Soto et a. 2002). Most HIV
therapy was at the experimental stage and mostly unavail-
able for developing countriesin 1996, at thetimethisre-
search was conducted (Wheeler et a. 2001). In countries
such as Honduras, with per capita allocation for health
care of only afew USS$ per year, anti-retroviral therapies
have been beyond the reach of all but a privileged few.
Consequently, opportunistic infections appear early and
are frequent when patients develop AIDS. A study of the
clinical and epidemiological characteristicsof thefirst 100
AlIDS patientsseen at atertiary carelevel hospital in Hon-
duras’ capital city, Tegucigalpa, indicated that diarrhea
accounted for 71% of the clinical symptoms; candidiasis
for 37%, tuberculosis for 20%, and different intestinal
parasitic infections (47%) of which C. parvum (14%) and
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I sospora belli (8%) were present and considered markers
of animmunocompromised system (Bu et al. 1992).

In countries where both parasitic and HIV infections
are highly prevalent, such asin Honduras, the prevention
and management of these diseases and their complica-
tions are critical. The present study describes the preva-
lence of intestinal parasitic infectionsin Hondurasin an
HIV infected population in five large citiesin Honduras,
and the associations with eosinophilia, which is consid-
ered amarker of aTh2 response.

POPULATIONAND METHODOLOGY

Between March and November 1996, a total of 326
HIV seropositiveindividualsfrom all those attending pub-
lic clinics that belong to the Ministry of Health were
deliberatedly recruited for a study by the University of
Miami investigating HIV subtypes and human herpesvi-
rus8infections(Sosaet al. 1998, Renjifo et al. 1999). Par-
ticipants represented a cross-sectional sampling of the
population and wererecruited, when eligible, asthey vis-
ited the clinic during their routine medical check up. They
were enrolled consecutively after signing an informed
consent form. Of the 326 participants, 133 (40.8%) agreed
to provide stools for a parasitological examination. Par-
ticipants with AIDS, intravenous drug users, and hemo-
philiacs were excluded. The study individuals were re-
cruited from 5 magjor cities: Tegucigal pa (the capital city),
Comayagua, acity in the Central region, San Pedro Sula
(the second largest city, at the North coast), and La Ceiba
and Tela, also in the Northern region.

A socio-demographic and risk factor questionnaire, a
complete physical examination, afocused medical history,
and a series of laboratory tests performed in a certified
United States laboratory included acomplete hemogram,
CD4 cell counts, genital specimen cultures, serology tests,
HIV-1ELISA and Western Blot tests. A single stool sample
was obtained from each individual for parasitologic diag-
nosis, collected freshin aclean plastic vial properly iden-
tified and received for processing in Tegucigalpa at the
Hospital-Escuela Parasitology Laboratory in the sameday.
The stool sampleswere examined by the following meth-
ods: adirect smear (+ 2 mg of feces) in physiologic saline
solution, adirect smear in Lugol’siodine solution, aKato
thick smear (Katz modification, 41.7 mg feces) to estimate
the intensity of soil-transmitted helminths, a modified
Baermann method to recover S stercoralislarvae, afor-

TABLE |
Frequency of intestinal parasites in human immunedeficiency virus positive participants in Honduras, by city of origin

City and number of Overal Species of parasites

participants prevalence % Tt A Hkw Ss T.sp EhEd Cc Ib
Tegucigalpa(n = 46) 58.6 36.9 26.0 8.7 6.5 2.1 43 86 00
Comayagua (n = 29) 62 344 275 0 10.3 0 10.3 68 34
San Pedro Sula(n =38) 68.4 57.8 18.4 23.6 5.2 0 5.2 52 00
Tela/lLaCeiba(n = 20) 90 50.0 25.0 15.0 10.0 0 15.0 50 0.0
Total (n=133) 66.9 44.3 24.0 12.0 75 0.7 7.5 6.7 07
95% C.I. 59.2,82.9

Tt: Trichuristrichiura; Al: Ascarislumbricoides;, Hkw: Hookworm; Ss: Srongyloides stercoralis, En/Ed: Entamoeba histolytica/E.
dispar; Cc: Cyclospora cayetanensis; |b: Isospora belli; T. sp: Taenia sp.



Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 99(7), November 2004

malin ethyl-acetate concentration to detect light infec-
tionsand amodified acid fast stain to identify oocysts of
intestinal apicomplexa(Ash & Orihel 1987, WHO 1994).
The species of protozoawereidentified by morphological
characteristics of the cyst form and/or trophozoites as
seen in a Lugol stained direct smear and concentrated
sediment. Care was exerted to distinguish the most out-
standing features of the five common species of amebain
man (E. histolytica/E. dispar, E. coli, E. hartmanni, En-
dolimax nana, lodamoeba buetschlii) using oil immer-
sion objectivein awet Lugol stained smear (Beaver et al.
1985, WHO 1994). E. hartmanni was recognized by
tetranucleated cysts measuring less than 10 um in diam-
eter; tetranucleated cysts measuring 10 m or more were
categorized asE. histolytica/E. dispar species (Beaver et
al. 1985, Diamond & Clark 1993). Diagnosiswasachieved
after studying many cyst forms. Zoonotic species or the
flagellate Dientamoeba fragilis with no cyst stage, how-
ever, may have gone unrecognized.

Identification and quality control for intestinal
apicomplexa was provided by including positive samples
at thetime of staining aswell asby oocyst morphology and
size. Descriptive and univariate analyses were performed
using Epi Info 6, version 6.04b, 1997 (CDC, Atlanta).

RESULTS

Complete data from the 326 participants have been
already published elsewhere (Sosaet al. 1998, Renjifo et
al. 1999). For purposes of our study, we present data on
the 133 partici pants. Demographics obtained indi cate that
99 (74%) werewomen and 34 (26%) were men. Themajor-
ity were from alow socio-economic status. The mean age
was 30.5+ 7.6 yrs, with arange between 17 and 63 yrsold.
Sixty six percent were single and 17% had common law
partners. The rest were widowed (8%), married (8%) or
divorced (1%). The mean education was 5.0 + 3.2 yrs of
school, with arange between 0 to 12 yrs, 12 (9%) were
illiterate and one third had only 3 or less years of educa-
tion. Housewife (28%) and commercial sex worker (19%)
were the most frequent stated occupations among the
participants.

The majority of our participants (93%) were asymp-
tomatic. It was mentioned that during the enrolment those
individuals with AIDS were excluded since the purpose
of the Miami University study wasto evaluate HIV posi-
tive but asymptomatic personswith anintact immune sys-
tem. The rest (7%) had some isolated symptoms not al-
lowing AIDS categorization. None of the participantswere
receiving antiretroviral therapy.

Among 127 subjectswho provided blood samplesthe
following laboratory results were obtained: the median
hemoglobin was 13.1 g/dl (range 7.3-16.7 g/dl) and the
median hematocrit 38.5 vol % (range 22-49 vol %). The
median leukocyte count was 6.6 x 10¥pl (range 2300-16,900/
pl). The median eosinophil count was 8.1% (range 0.4-
43%), above the acceptable range. The median of CD4+
cell count was 357 cell/mms, with arange between 32-890;
four individual shad counts of 1166, 1218, 1244, and 1626.
Twenty three point six percent of the participants had
CD4 < 200 cells'/mms; by stratifying the immunological
marker with eosinophilia, half of the individuals with
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<200 CD4 cellshad eosinophiliawith (7 of 30) or without
(8 of 30) parasites, and the other half had no eosinophilia
with (3 of 30) or without (12 of 30) parasites. Of the 70.8%
with>200 CD4 cells, 52% had eosinophiliawith (48 of 90)
or without (18 of 90) parasites, and 18.9% had no eosino-
philiawith (7 of 90) or without (17 of 90) parasites. In5.5%
of the participants dataon CD4 cell count and/or eosino-
philia were not available. The median CD8+ count was
911.5 cellsymm?, with arange between 51 to 3338. Retro-
spectiveanalysisof seralooking for predominant cytokine
patterns was not feasible.

Of the stool samples provided by 133 individuals, 2%
were hard, 65% formed, 22% soft, and 11% werediarrheic
or liquid; in 1% this observation was not registered. No
reference to acute or chronic diarrhea was made at the
time of stool delivery by the participant, therefore we do
not know what determined the consistency of the sample.
Of the 15 diarrheic samples, 8 were negative for parasites
and, in the remaining 7 very light infections of A. lum-
bricoidesor T. trichiura were diagnosed. Ten percent (13
individuals) had Charcot-L eyden crystalsin stools, alone
(5 samples) or together with soil transmitted helminths
(STH). Nine of the 13 cases were from San Pedro Sula.
Incidental E. vermicularis adult worms were found in 2
(1.5%) samples.

The specific parasite frequencies by cities of origin
are shown in Table|. Sixty-seven percent of participants
were infected with several species of pathogen and non-
pathogen parasites. No cases of G. lamblia, acute ame-
biasis or cryptosporidiasis infections were diagnosed
among the 133 participants. Frequencies were higher for
Trichuris and Hookworm infections in San Pedro Sula,
Tela, and La Ceiba, which are coastal areas, than in
Tegucigalpa and Comayagua, which are located in the
Central region, although no statistical differences were
observed. Of the5 Ascarisand 5 Trichurisinfectionswith
high egg count per gram of stool (epg) (range 11.448-
50.256 epg and 2160-9864 epg respectively), 3 ascariasis
and 3 trichuriasiswere registered from the coastal cities.

Thirty two percent of the cases (43/133) presented
with mixed nematode infections. One participant was si-
multaneously infected with A. lumbricoides, T. trichiura,
S stercoralis, Taenia sp., and C. cayetanensis. The mean
eosinophil percent for participants who were co-infected
with soil-transmitted hel minths was consistently and sig-
nificantly higher than in those who were not infected with
these types of parasites. The mean eosinophil percent
was significantly higher (p < 0.001) for Hookworm co-
infected participants (22%), compared to those who were
not co-infected (7.2%); the mean eosinophil percent for
individualsinfected with Trichuris was 11% compared to
5.2% in those who were not co-infected (p < 0.001), for S
stercoralis was 13.2%in co-infected compared to 7.5%in
non co-infected (p < 0.05), and for A. lumbricoides, the
mean eosinophil percent was 12% in co-infected vs6%in
non co-infected cases (p < 0.05) (Tablell). Tablelll shows
the prevalence of non pathogen protozoa.

DISCUSSION

In epidemiologic studies aiming at detecting asymp-
tomatic parasitic infections, some considerationsinclude:
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TABLEI

Median of eosinophils and species of parasitesin 133 human
immunedeficiency virus positive infected participants

Parasite Median of eosinophils

species Infected (%) Noninfected (%) pvalue
Hookworm 22 7.2 <0.001
Trichuris 11 52 <0.001
Ascaris 12 6 <0.05
Srongyloides 13.2 75 <0.05

species of parasites searched for, methods best suited
and participant compliance. Under our conditions and
facilities, itisdifficult to obtain 100% participant compli-
ancefor repeated specimen delivery; thereforeit was de-
cided to obtain one stool sample and processit by differ-
ent laboratory methods. Although examination of more
than one sample may increase the number of parasites
detected, the increase is modest and probably not signifi-
cant for the overall results (Montessoni & Bischoff 1987,
Morris et al. 1992). Also, no one method is suited for
diagnosis of all species of parasites; by processing and
examining the samples by five different methods we ex-
pected to obtain acceptable, reliable results.

The results of this study indicate that the mean eosi-
nophil percentsfor participants who were co-infected with
soil-transmitted helminths was consistently and signifi-
cantly higher than in those who were not infected with
these types of parasites. These results are consistent with
studiesthat show that infection with intestinal helminths
resultsinimmune responsesinvolving cytokines produced
by T-helper cell type 2, with IgE production, eosinophilia
and mastocytosis (Bentwich et al. 1996, Kalinkowich et al.
1998, Bundy et al. 2000, Baum et al. 2003). In situations of
chronic helminthic infections the Th2 subset dominates
and isthought to depress Th-1 functions, facilitating HIV
disease progression (Actor et al. 1993, Bentwich et al.
1996, Borkow et a. 2001, Baum et a. 2003). Th2 response
has been associated with wasting and more rapid HIV
disease progression, confirming previous research that
showed that eosinophil percentages were directly and
significantly correlated with viral load and inversely cor-
related with CD4 cell count (Actor et al. 1993, Bentwich et
a. 1996, Kalinkowich et al. 1998, Borkow et al. 2001). As
this study had been designed with other objectives in
mind no follow up was considered; furthermore, the above
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mentioned correlations could neither be demonstrated or
was it possible in retrospect to check for predominant
cytokine patterns in the frozen sera. Observations in a
recent study of Ethiopian Jews who recently migrated to
Israel showing improvement and recovery of immunefunc-
tions following de-worming, would be somewhat more
difficult to prove in our case given that individuals con-
tinue living in contaminated environments (Bentwich et
al. 1996, Borkow et al. 2001).

In this study, the participants were HIV positive, but
not living with AIDS, individuals. They did not complain
or report chronic diarrhea, although the stool consistency
in 15 (11%) individualswasdiarrheic or liquid. Theresults
of the parasitology exams reveal no specific trend inin-
testinal parasite occurrencein thisgroup of HIV positive
individuals and did not differ significantly from those
found in other Honduran population groups (Kaminsky
1996). Intestinal helminths were present in 67% of the
participants from al five locations, with higher percent-
ages of frequency and intensity of infection of soil trans-
mitted helminths in San Pedro Sula and Tela/La Ceiba,
similar to previous observations (Kaminsky 1996). Most
likely, the presence of infected individualsis clearly re-
lated to poor sanitation, use of contaminated water, utili-
zation of common soil defecating areas, together with
appropriate conditions of soil, temperature and humidity
such as those prevailing at most locations in Honduras,
which areideal situationsfor the permanence of soil trans-
mitted helminths (Beaver et a. 1985). Not finding C. parvum
cameasno surprisesincein our local observationsso far,
it occurs mainly in children lessthan 5 years of age or in
patientsknown to have someimmunocompromiseor AIDS
(Kaminsky 2002). C. parvumwas found infecting 12.5%
of 80 AIDS patientsin Tegucigal pa(Kaminsky 1998) and
25.3% of 79 AIDS patients in San Pedro Sula (personal
observations) but not 21 HIV positive nor 100 healthy
commercial sex workers (Kaminsky 1999, 2000). Such ob-
servations are consistent with studies of AIDS patients
from Central African Republic, Brazil, and Venezuela
(Checin-Bonillaetd. 1992, CostaSaudaet al. 1993, Germani
etal. 1998).

Our results showed a high prevalence and agreat va-
riety of helminths assingle or mixed infections. They sug-
gest high human fecal contamination and frequent expo-
sures. Because primary parasitic infections are generally
associated with low mortality rate, control programs are

TABLE I
Frequency of non pathogen protozoa in human immunedeficiency virus positive participants in Honduras, by city of origin

Species of parasites

City of procedence Eha Ec Ibu En Chm Bh
Tegucigapa n= 46 15.2 15.2 6.5 10.8 4.3 15.2
Comayagua n=29 6.8 24.1 0 24.0 0 6.8
SanPedroSula n= 38 52 15.7 0 21.0 0 52
Tela/lLaCeiba n= 20 20 55.0 0 20.0 0 0
Totals n=133 112 23.3 22 18.0 15 8.2

Eha: Entamoeba hartmanni; Ec: E. coli; Ibu: lodamoeba buetschlii; En: Endolimax nana; Chm: Chilomastix mesnili; Bh: Blastocystis

hominis
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usually given low priority. The newly emerging relation-
ship of helminthic infectionsto HIV, however, and its po-
tential impact on HIV progression, especially in countries
where co-infection with HIV isagrowing readlity justify
efforts for strengthening such programs, and increasing
measures to prevent and remedy conditions that foster
transmission of parasitic infections.

On the other hand, and from apractical point of view,
it isinteresting to realize that in the absence of a copro-
parasitological study, the finding of high eosinophil blood
count should suggest to perform fecal examinations and,
eventually, administer antihelminthic treatment.
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